Techniques have been reported in which fluorescence in situ hybridisation (FISH) and cosmid probes are used to detect trisomy 21 (and other abnormalities involving chromosomes X, Y, 13, and 18) on uncultured amniocytes. However the detection rate of trisomy 21 is lower than for the other anomalies owing to a larger number of uninformative results and false negatives.
A reliable test for trisomy 21 Immediately before application of the probe, the chromosomal DNA was denatured by incubation of the slides in 70% formamide, 2 x SSC, 40 mmol/l NaH2P04, pH 7, for 221 minutes at 65°C. After being dehydrated by washing in a 4°C ethanol series (70%, 90%, 100% ethanol), the slides were air dried.
The denatured probes were applied to the slides under coverslips which were sealed with rubber solution glue and incubated at 37°C for approximately 16 After hybridisation with biotin labelled probes, the slides were incubated with avidin-FITC (Vector Laboratories, USA) (5 jig/ml in 0-1% BSA, 4 x SSC, pH 7) for 20 minutes followed by three washes (five minutes each) in 4 x SSC, 0 05% Tween-20, pH 7. They were then incubated for 20 minutes in biotinylated anti-avidin (Vector Laboratories, USA) (diluted to 5gjg/ml as above), washed three times, and finally incubated again in avidin-FITC. After one wash in 4 x SSC, 005%
Tween-20, pH 7, and two washes in PBS, the slides were mounted in Vectashield antifading medium (Vector Laboratories, USA) containing 0 3 pg/ml propidium iodide as counterstain.
Results tested without any success: the signals tended to coalesce and it was extremely difficult to assess their number in each nucleus.
Cosmid D12118 was tested on nuclei from 27 normal amniotic samples that had been cultured. Five samples were uninformative owing to inefficient lysis and consequential lack of hybridisation. In the other 22 samples between 26 and 70% (mean number of nuclei counted= 50) of nuclei showed two hybridisation complexes and 20 samples showed up to 44% of nuclei with three signals thus giving false positive results.
When tested on a trisomy 21 amniotic sample, 33% (n = 83) of nuclei had three signals and another 35% had two signals; conventional cytogenetic analysis showed no evidence that this patient was a mosaic.
The YAC probe yGART2 was used to test seven cultured normal amniocyte samples; 33 to 65% (mean number of hybridised nuclei= 54, min = 10, max = 161) of hybridised nuclei displayed the expected two signals and in five of the samples up to 33% of nuclei showed three (table 2). Two trisomic samples showed three signals in 40% (n=72) and 47% (n=277) of hybridised nuclei.
The reaction of the 242c cosmid contig was tested on 50 uncultured amniocyte samples from normal pregnancies. Twenty-eight of these samples (56%) contained too few nuclei (<10) to be analysed. In the remaining 22 samples, the mean number of hybridised nuclei was 23 (min= 10, max= 50); 14 samples showed two clear signals in 70% to 100% of nuclei and eight showed the expected two hybridisation complexes in 41 to 62%. However, in 15 samples up to 31% of the normal nuclei displayed three signals (fig 1, table 2) .
Of four amniotic samples from trisomy 21 fetuses, two showed too few hybridised nuclei (< 10) to be analysed. The other two showed the expected three signals in over 50% of the nuclei that could be analysed (fig 1, table 2 fig 3) . When this double labelling approach was used to evaluate five trisomic samples, three doublet signals were seen in 49% to 88% of hybridised nuclei (mean number of hybridised nuclei= 37, min= 10, max= 100) (fig 3) .
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